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(54) Abstract Title 

Vehicle assembled from preassembled modular components 

(57) The present invention relates to a method of assembling a vehicle. The method comprises providing an 
open top cab module 12 comprising a metallic base frame 16, a plurality of exterior body panels 20 secured to 
the base frame, and interior cab module trim components 32,36,38. A roof assembly 14 is then provided. The 
roof assembly comprises a fight metallic roof frame 50, at least one roof panel 60 supported on the roof frame, 
glass components 62,64 comprising at least a front windscreen (windshield) 62 supported on the roof frame ' 
and interior roof assembly trim components supported on the roof frame. The roof assembly is then secured 
to the cab module. The roof panel may be made of a light metal, and the base frame of the cab module may be 
made of steel or a light metal. One of the body panels or trim components may comprise a door for facilitating 
the securing of the roof assembly to the cab module (see figures 3,4). 
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VEHICLE ASSEMBLED FROM PREASSEMBLED MODULAR COMPONENTS 

The present invention relates generally to the 
assembling of a vehicle from preassembled modular 
components . 

Vehicles have generally been built in a process that 
has been termed "body out". In a "body out" construction 
process, the frame of the vehicle is assembled first. The 
closure panels, or body panels, such as the hood, trunk, and 
doors are then mounted on the frame to form the body 
assembly. The body assembly is then painted. Then the 
vehicle is moved to final assembly where the interior and 
trim components of the automobile, such as the seats, 
instrument panel, electrical system, etc., are inserted. 
The final assembly process is complicated by the fact that 
the interior components must be inserted and placed into the 
vehicle through the openings provided by the doors and side 
windows . 

It would be desirable to be able to eliminate the 
drawbacks associated with final assembly as a result of the 
accessibility limitations placed upon the assemblers by the 
roof and other immovable components of the vehicle. 

Accordingly, the present invention is a method of 
assembling a vehicle. The method comprises providing an 
open-top cab module comprising a metallic base frame, a 
plurality of exterior body panels secured to the base frame, 
and interior trim components. A roof assembly is then 
provided. The roof assembly comprises a light metallic roof 
frame, at least one roof panel supported on the roof frame, 
glass components comprising at least a front windshield 
supported on the roof frame, and interior roof trim 
components supported on the roof frame. The roof assembly 
is then secured to the cab module. 

In a preferred embodiment, portions of the roof 
assembly frame are secured to portions of the cab module 
frame . 


Figure 1 is a perspective view of a vehicle 
manufactured in accordance with the present invention;. 

Figure 2 is a perspective view of a vehicle being 
assembled in accordance with the present invention; 

Figure 3 is a side view of the interior of a portion of 
the vehicle illustrated in Figure 2; and 

Figure 4 is a view similar to Figure 3 showing a 
preferred method of assembling the vehicle. 

Referring to Figures 1 and 2, a vehicle 10 manufactured 
in accordance with the present invention is illustrated. 
The vehicle 10 comprises a cab module 12 and a greenhouse 
roof assembly 14. The cab module 12 comprises a metallic 
base frame 16. The base frame 16 may comprise any suitable 
type of vehicle base frame. For instance, the base frame 16 
may comprise a steel frame, a space frame, or any other 
suitable types of frames for vehicles. Space frames, as is 
known in the art, comprise metallic, such as steel, 
aluminium or magnesium, members which are joined together by 
welding either with or without the use of joining nodes. 

The cab module 12 further comprises panel members 20 
such as door members, hood members, front and rear panel 
members, etc. The panel members 20 may be made of any 
suitable materials such as stamped steel, or moulded plastic 
panels. The cab module 20 further includes the necessary 
lighting component such as headlights 24 and electrical 
wiring (not shown) , and drive train components as the engine 
28, transmission (not shown) and steering system (not 
shown) . The cab module 12 further include suitable interior 
and trim components such as seats 32, carpeting (not shown), 
a steering wheel 36, interior side panels 38, mouldings, 
etc. The base frame 16 comprises four upwardly extending 
connector members 4 0 for making attachment of the roof 
assembly 14 to the cab module 12, as will be explained in 
more detail below. 

The roof assembly 14 comprises a roof frame 50. The 
roof frame 50 comprises front (A) pillars 52 and rear (C) 
pillars 54. Preferably, the pillars 52 and 54 each have a 
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downwardly depending member 56, which depend from the 
pillars in a plane different from the plane the pillars 52 
and 54 extend in. The downwardly depending member 56 are 
preferably hollow (i.e., sleeve members) and are securable 
to the connector members of the base frame 16 to secure the 
cab module 12 with the fame assembly 16, as will be 
explained in more detail below. 

Materials that can be used to form the roof frame 50 
include light metals such as aluminium and magnesium. The 
light metal components comprising the roof frame 50 can be 
formed in any suitable manner such as by extrusion, 
stamping, roll forming (if the metal is aluminium), rotary 
draw bending, casting (if the metal is magnesium) and semi- 
solid forming. The components comprising the roof frame 50 
can be joined by any suitable method such as MIG welding, 
plasma welding, laser welding, riveting, adhesive bonding, 
like pressure sensitive^die cut material such as 3M' s one 
component epoxy VHB* tape, and magnetic compression joining 
(or magnetic pulse welding) . Though not shown in the 
preferred embodiment, the roof frame assembly 50 could 
include additional pillars such as B pillars as needed. 

The roof assembly 14 further includes a roof panel 60. 
The roof panel 60 can be made of any suitable material such 
as stamped metal or plastic and suitably secured to the roof 
25 frame 50. Alternatively, the roof panel 60 could be 

integrally formed with the front and rear pillars 52 and 54 
by any suitable means such as casting. The roof assembly 14 
is preferably pre-coloured prior to the securing of the roof 
assembly to the cab module 12. The roof frame 50 and the 
30 roof panel 60, if formed of the same light metal material as 
the roof frame 50, can be anodised to result in any of a 
variety of colours. If the roof panel 60 is secured to the 
roof frame as a separate member, the roof panel can be a 
suitably pre-coloured, painted metallic or plastic panel, or 
35 an anodised light metal panel. 

The greenhouse roof assembly 14 also comprises other 
necessary roof components, such as the headliner (not 
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shown) , interior lighting/wiring elements, and windshields 
62 and windows 64, which are supported by the pillars 52 and 
54 . 

The roof assembly 14 is suitably secured to the 
5 metallic base frame 16 of the cab module 12 by any suitable 
fastening means. The sleeve members 56 of the front and 
rear pillars 52 and 54 are secured to the upwardly extending 
connector members 40 of the base frame 16 of the cab module. 
Examples of suitable fastening means include but are not 

10 limited to welding such as MIG welding, plasma welding, 
laser welding, riveting, adhesive bonding, and magnetic 
compression joining. The pillars 52 and 54 and the 
connector members 40 could be slotted (not shown) to 
facilitate a snap-fit like connection of the pillars with 

15 the connector members. 

To employ the use of magnetic compression joining for 
securing the roof assembly 14 to the cab module 12, as is 
the case in the preferred embodiment, each of the downwardly 
depending sleeve members 56 of the pillars 52 and 54 as best 

20 shown in Figure 4, is placed over a respective, one of the 
upwardly extending connector members 4 0 of the base frame 
16. For illustrative purposes, only the securing of one of 
the sleeve members 56 to one of the connector members 40 
will be shown. It should be understood that all of the 

25 pillars 52 and 54 connect to the base frame 16 in the same 
way . 

To secure the hollow downwardly depending sleeve 
members 56 to the connector member 40, an electromagnetic 
pulse welding machine 84 is placed adjacent the hollow 

30 sleeve pillar 52 and is actuated to generate a pressure that 
accelerates the sleeve member up to about 200 meters per 
second towards the connector member 4 0 of the base frame 16. 
The pressure acceleration causes the sleeve member 56 to 
force the connector member 40 of the base frame 16 with 

35 sufficient impact to form a suitable weld interface between 
the sleeve member 56 and the connector member 4 0 of the base 
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16 to form a mechanical connection between pillar 52 and the 
base frame 16. 

As illustrated in Figures 3 and 4, to allow the joining 
of the roof assembly 14 to the cab module 12 to take place, 
5 one of the body panels 20 or, as preferably shown, the 

interior trim components 38 is preferably provided with an 
openable door, or access panel 80, to allow ingress and 
egress into opening 78 of the end of the electromagnetic 
machine 84 that generates the pressure between the sleeve 

10 member 56 and connector member 4 0 of the base frame 16. The 
door 80 could have a snap-fit closure, or a spring-type 
hinge 82 to bias the door 80 in the closed position, so that 
the door remains closed after the joining of the frames 16 
and 50 has taken place. Alternatively, a separate door 

15 panel 80 could be secured to the interior trim component 38 

with pressure sensitive die cut adhesive, such as 3M' s VHB^"^* 1 ^ 
tape, to close the opening 78 after the joining of the 
frames 16 and 50 has taken place. It should be readily 
understood, the vehicle 10 would be provided with doors 80 
20 at each location where the base frame 16 and the roof frame 
50 are to be joined. As is the case in the preferred 
embodiment, a door 80 is provided at locations proximate to 
the sleeve members 56 and the connector portions 40 of the 
base frame 16. 

25 Alternatively, panels 20 or portions of the interior 

trim could be removed to affect the joining of the base 
frame 16 to the roof frame 50 in place of, or in addition 
to, providing the doors 80. 

The words in the specification are words of description 
30 rather than limitation, and it is understood that various 
changes may be made without departing from the spirit and 
scope of the invention. 

While the best mode for carrying out the invention has 
been described in detail, those familiar with the art to 
35 which this invention relates will recognise various 

alternative designs and embodiments for practising the 
. invention as defined by the following claims. 
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CLAIMS 

1. A method of assembling a vehicle, the method 
comprising : 

5 providing an open-top cab module comprising a metallic 

base frame, a plurality of exterior body panels secured to 
the base frame, and interior cab module trim components; and 

providing a roof assembly comprising a light metallic 
roof frame, at least one roof panel supported on the roof 
10 frame, glass components comprising at least a front 

windshield supported on the roof frame, and interior roof 
assembly trim components supported on the roof frame; and 
securing the roof assembly to the cab module. 

15 2. The method of claim 1 wherein portions of the roof 

assembly frame are secured to portions of the cab module 
frame . 
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3. A method of claim 2 wherein the roof frame include 
spaced apart front pillars and spaced apart rear pillars, 
the front windshield extending between, and being supported 
by, the front pillars, the front and the rear pillars being 
secured to upwardly extending portions of the cab module 
frame . 

4 . The method of any one of the preceding claims 
wherein the roof assembly and the cab module are assembled 
at locations remote from each other. 

5. The method of any one of the preceding claims 
wherein the roof panel is made of light metal. 

6. The method of claim 5 wherein the base frame is 
made of steel. 

7. The method of any one of claims 1 to 5 wherein the 
base frame is made of light metal. 


NSDOCIO <GB 2386S44A_I_> 


^ " 


- 7 - 


5 


10 


8. The method of any one of the preceding claims 
wherein the roof assembly is secured to the cab module by a 
securing means selected from the group consisting of 
magnetic compression joining, welding, adhesive bonding, and 
riveting . 

9. The method of any one of the preceding claims 
wherein at least one of the components selected from the 
group consisting of interior trim components or the body 
panels is removed from the frame during the securing of the 
roof top assembly to the cab module. 

10. The method of any one of claims 1 to 8 wherein at 
15 least one vehicle component selected from the group 

consisting of the body panels and trim components comprises 
a selectively openable door that is opened during the 
securing step to facilitate the securing of the roof 
assembly to the cab module. 

20 
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